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Background

Topological Associated Domains (TAD) are neighborhoods
of chromatin, (100kp - 2mb), where DNA sequences interact
more frequently with each other than regions outside the
domain. TADs play an important role in gene regulation and
facilitating regulatory contacts between regulatory regions
and their targets genes.

Loop extrusion is the prevalent hypothesis explaining how
TADs form, yet other mechanisms, such as transcription
related phase separation and compartmentalization, have
been suggested.
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Objective

The Objective of this project is to define a consensus TAD
boundary algorithm which can identify high confidence TAD
boundaries, and perform epigenomic characterization of said
boundaries.
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Methodology

1. Data source: Encode Algorithm Parameters
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We modeled noise in flanks of genomic regions at
TAD boundaries to clean & quantify ChIP-Seq signals
101 of chromatin binding proteins

6. Normalization:

Heterogenous marker enrichments are normalized by
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Conclusion

e Consensus framework reduces caller/parameter
noise and finds well-informed TAD boundaries

e Demonstrates heterogeneous/different
mechanisms of TAD formation and its potential
downstream role seen through different
chromatin binding patterns at consensus tad
boundary regions.

Next Steps

e Scale-out: apply to larger cancer panel (solid
tumors, hematologic malignancies).

e More features: Include Loops, Stripes, Structural
variations.

e Algorithm refinement: train machine-learning
model on consensus labels to predict boundary
type directly from sequence + epigenomics.
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